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COVID-19 vaccination predictors among people with mental disorders

[Tpenukropu 3a n300p BaKIMHALIK]jE TPOTUB KoBUAA 19

KOJ 0oco0a ca MEHTAJIHUM CMETH-aMa

SUMMARY

Introduction/Objective Higher rates of morbidity and
mortality from the infection of COVID-19 have been
recorded among people with mental disorders, especially
among those suffering from severe forms, so they should
be prioritized during vaccination campaigns. The aim of
this study was to examine possible predictors of
acceptance of vaccination against COVID-19 in patients
with mental disorders.

Methods This retrospective study was conducted from
January 2021 until January 2022 and included 458
patients with mental disorders treated at the Dr Laza
Lazarevi¢ Clinic for Mental Disorders in Belgrade,
Serbia. Patients were segregated into the vaccinated and
unvaccinated group depending on their vaccination
status. Questionnaire developed specifically for the
present study was administered to gather the participants’
sociodemographic characteristics, while data related to
their mental disorders, COVID-19 infection, and
comorbidities was obtained from their medical records.
Results Eighty percent of the vaccinated group opted for
the Sinopharm vaccine. Significantly higher percentage
of vaccinated patients was hospitalized during the study
period and had comorbidities/ compared to the
unvaccinated group (51.4%vs. 32.6% and 52.8% vs.
37.5%, respectively). Education level, . employment
status, marital status, diagnostic category, and
comorbidities were statistically significant predictors of
COVID-19 vaccination uptake ‘among people with
mental disorders.

Conclusion Our findingsshow that higher level of
education, greater trust in the healthcare system, and
knowledge ' of /the available vaccination points
significantly contribute to-the vaccination uptake in this
vulnerable population group.

Keywords: COVID-19; mental disorders; vaccination

INTRODUCTION

CAXKETAK

Yeon/Llnmb 3abenexene cy Behe cromne 00obeBama M
MopTanuTeTa o MHpekuje kopuaa 19 mehy ocobama ca
MEHTaJIHUM CMETHama, MOCEOHO KOJ OHUX KOjU 00myjy
on Temkux ¢opmy, 300r Tora muUMa Tpedas IaTH
IPHOPHUTET TOKOM BaknuHanuje. L{we oBe cryauje 6o
je ma ce ucnurajy Moryhu NpeIuKTOpH  MpUXBaTamba
BaKlMHaluje @poTuB uHpeKnuje KkoBuaa 19 kofn
0oJleCHUKA ca MEHTAJIHUM CMETHbaMa.

MeTtone OBa peTpOCIIEKTHBHA CTyAHja CIIPOBECHA je& 01
janyapa 2021. no janyapa 2022. rogiHe 1 00yXBaTHIIa je
458 OoslecHUKa ca MCHTAJHUM CMETIaMa, JICUCHUX Y
Knuaunu 3a  mewxujatpujcke  Oonectu L, JIp  Jlaza
JlazapeBuh® y beorpany. McnuraHuuu cy mojesbeHu y
IBe Tpyle, BaKUMHUCAHU W HEBAaKIMHUCAHH Y
3aBHCHOCTH O] BakIMHAJIHOT cTaryca. 3a mnorpede
crynuje m3paljeH je moceOaH YIWTHHK, Kako OM ce
NPUKYIWIM COLMOASMOrpad)CKH IOJaly HCIHTAaHUKA,
JIOK Cy, TIOJAH KOjU Cy C€ OJHOCHIM Ha MEHTATHH
cTaryc, uHpeKujy koBuma 19 u komopbuautere
TIOOMjeHN 13 BUXOBHX HCTOPHja OOJICCTH.

Pesyaratm  OcamieceT OACTO BaKIMHHUCAHHX CE
onpenenio 3a Cunogapmosy BakuHy. 3HauajHO Behn
OpOLeHAT  BaKLUHUCAHUX  OojecHuka Ouo  je
XOCTIATAIN30BaH TOKOM TEPHOJIa HCTPAKUBAKHA H HMAO
j€ KoMopOuauTeTe y OJHOCY Ha HEBAKLUHUCAHY TPYILy
(51,4% npema 32,6% u 52,8% mnpema 37,5%). Huso
oOpaszoBama, CTaTyc 3amociewma, OpayHH CTaryc,
JIUjarHOCTHYKA KaTeropuja ¥ KOMOPOUIUTETH OWIH Cy
CTaTUCTHYKHU 3Haqaj1-11/1 NPpEeANKTOPU IpuxBaTama
BaKI[MHAIIMje MPOTHB HH(EKIHje KoBuaa 19 kox ocoda
ca MCHTAJIHUM CMETH-aMa.

3akspyuak Pe3ynratu Hame cTyauje mokasyjy Ja BUIIH
cTeneH oOpa3oBama, Behe MOBepemE y 3APABCTBEHU
CHCTEM M IO3HABake JNOCTYIHHUX BAKIMHAITHUX MECTa
3HAYajHO AOTPHHOCE MPUXBATahy BaKIIHAIM]E KOJ OBE
OCETJBHBE IPYyIC CTAHOBHUIIITBA.
Kibyuyne peun: xoBug 19;
BaKI[MHALIKja

MCHTAJIHE CMCTIGE,

In December 2020, a massive worldwide vaccination campaign commenced, aiming to
protect the global population against the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) which causes COVID-19. Several vaccines based on different modes of action
(i.e., mRNA, viral vector, whole virus, and protein subunit) are currently licensed, and their
efficacy and safety profile has been demonstrated in several epidemiological studies [1, 2, 3].

Each of the available SARS-CoV-2 vaccines has been developed, evaluated, and approved
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according to the current scientific knowledge and the applicable regulatory guidelines and legal

requirements [4].

While vaccination uptake has been satisfactory, it varies not only among countries, but
also across different social categories. As higher rates of COVID-19 morbidity and mortality
have been recorded among people with mental disorders, especially those suffering from severe
mental illness, they should be prioritized during vaccination campaigns [5]. These persons are
vulnerable, as they may have difficulty in adhering to the prescribed prevention measures [6]
due to the compromised capacity to understand the guidelines or adapt their behavior to limit
the risk of contracting the infection [7]. Accordingly, they were among the first'population
groups to be offered vaccines in several countries [8], but multidimensional strategy is still
needed to enhance the healthcare access and to reduce discrimination and stigmatization of
vulnerable individuals [9].

These objectives have motivated the present study, as a part of which the possible
predictors of COVID-19 vaccination uptake among people with mental disorders were

examined.

METHODS

This retrospective study was conducted from January 2021 until January 2022 and
included 458 patients with mental disorders treated at the Clinic for Mental Disorders “Dr Laza
Lazarevi¢”/ Belgrade, Republic of Serbia. Each patient had a diagnosis of mental disorder
according to the 10th. Revision of the International Classification of Diseases (ICD-10). Prior
to commencing the research, approval for all study protocols was obtained from the Ethics
Committee of the Dr Laza Lazarevi¢ Clinic for Mental Disorders in Belgrade, Serbia (No.
3009, 21/02/23). The participation was voluntary and each patient was informed, through a
special brochure, about the type and aims of the study, the data collection procedure, the nature
of their involvement, and other relevant aspects. Only patients that provided written consent
for using their personal data for study purposes either directly or through a legal representative
were eligible for participation.

The recruited patients were segregated into the vaccinated and unvaccinated group
depending on their vaccination status. The vaccinated group consisted of 233 patients with
mental disorders (132 males and 101 females; mean age 44.3 £ 11.3 years). These individuals

received a minimum two doses of COVID-19 vaccine at the Clinic for Mental Disorders “Dr
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Laza Lazarevi¢” Belgrade, Republic of Serbia. The unvaccinated group comprised age- and
gender-matched 234 patients with mental disorders (127 males and 97 females; mean age 43.6
+ 10.5 years). In order to examine factors that may contribute to the decision to accept/reject
vaccination, a questionnaire developed specifically for the present study was administered to
gather the participants’ sociodemographic characteristics, while data related to their mental

disorders, COVID-19 infection, and comorbidities was obtained from their medical records.

Statistical analysis

The obtained data was subjected to statistical analyses, performed using IBM. SPSS
Statistics 22 (IBM Corporation, Armonk, NY, USA). Results were presented as frequency
(percentage), median (range), and mean + standard deviation (SD). For parametric data,
independent samples t-test was performed to test differences between groups, whereas numeric
data with non-normal distribution and ordinal data were subjected to Mann-Whitney U test.
Chi-squared test or Fisher’s exact test was performed to test differences in nominal data
(frequencies), and logistic regression analysis was conducted to assess binary outcome (local
and systemic adverse events) and identify potential predictors. All p-values less than 0.05 were
considered statistically significant. Independent variables which were statistically significant
(p < 0.1) in univariate logistic regression models were incorporated into the multivariate

logistic regression model as the independent variables.

RESULTS

The study included a total of 458 subjects with mental disorders, they were segregated
into the vaccinated and unvaccinated group. The vaccinated group consisted of 233 patients
with mental disorders (132 males and 101 females; mean age 44.3 + 11.3 years. The
unvaccinated group comprised age- and gender-matched 234 patients with mental disorders
(127 males and 97 females; mean age 43.6 £ 10.5 years). Based on the socio-demographic
characteristics, reported in Table 1, it is evident that unemployed and unmarried individuals
predominated in both groups, but the difference was statistically significant (60.9% vs. 63.7%
and 76.4% vs. 72.8%, respectively). The percentage of subjects from urban areas was
significantly higher than those from periurban areas (vaccinated group 98.3% vs. 1.7%,
unvaccinated group 97.8% vs. 2.2%, respectively). The two groups also differed with respect
to the hospitalization rates due to the diagnosed mental disorder and comorbidities.
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As shown in Figure 1, 179 (76.8%) of the vaccinated group opted for the Sinopharm
vaccine. The results showed that a significantly smaller number of patients were vaccinated

with Pfizer (32 subjects or 13.7%) and Astra Zeneca (22 subjects or 9.4%) vaccines.

As indicated in Table 2, a significantly higher percentage of vaccinated patients was
hospitalized during the study period and they had comorbidities compared to the unvaccinated
group (51.4% vs. 32.6% and 52.8% vs. 37.5%, respectively). There were no statistically
significant differences in COVID-19 disease history and COVID-19 hospitalization between
the group vaccinated patients and unvaccinated patients.

According to the multivariate logistic regression model, education level, employment
status, marital status, diagnostic category, and comorbidities were statistically, significant
predictors of COVID-19 vaccination uptake among people with mental disorders. Namely,
vaccination rates were higher among patients with mental disorders who have completed higher
education, who are retired, as well as those who are single or divorced compared to those who
have no formal education or have only completed elementary school, are employed, and are in

a relationship (Figure 2).

DISCUSSION

Within a few months of the first reported cases, COVID-19 caused a worldwide
pandemic [10], prompting multiple groups of scientists across the globe to work on a vaccine.
Following extensive testing, several vaccine types entered the market in December of 2020. As
vaccination has historically been the most effective measure in the fight against viral disease
(flu, SARS, H1N1, etc.) epidemics [11], the aim was to vaccinate as many individuals as
possible. As a vulnerable group, individuals with mental health disorders were in focus of the
present study, and our analyses revealed that almost 80% of those that chose to be vaccinated
received the Sinopharm vaccine. This finding was expected, as the Sinopharm vaccine was the
first to arrive in Serbia and was the most available vaccine type at the vaccination points. As a
result, majority of the population was vaccinated with this vaccine [12]. The vaccinated patients
did not significantly differ from the unvaccinated group in terms of education, thus countering
the results obtained in other studies indicating that better educated individuals generally have
a more positive attitude toward vaccination [13, 14, 15]. However, as our cohort comprised

solely of patients with mental health disorders (many of whom suffered from schizophrenic
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psychoses), they would have a lower educational level compared to the general population,

rendering the results incomparable.

On the other hand, there were statistically significantly fewer employed individuals the
vaccinated relative to the unvaccinated group. Once again, this finding differs from the results
obtained in most studies related to psychiatric patients as well as general population, in which
unemployment is shown to be associated with greater resistance to vaccination [16, 17]. The
number of retired individuals was higher in the vaccinated group. If retirement is considered
as a proxy for old age, this finding is supported by the results reported by other authors,
indicating that elderly people with mental disorders are more likely to opt for vaccination [13,
18].

It is also worth noting that about 98% of the study participants (irrespective of their
vaccination status) resided in an urban environment. Thus, as-the sample was relatively small
and homogenous, the obtained findings likely do not apply to other parts of Serbia, given that

vaccination rates in rural areas are typically lower [14].

Analyses related to the marital status further revealed that there were statistically
significantly fewer married persons in'the vaccinated than in the unvaccinated group,
concurring with the findings obtained by Israeli scientists who examined the factors influencing
the motivation for.vaccination in people with schizophrenia, and found that vaccinated
respondents with schizophrenia were less likely to be married compared to healthy controls
[18]. One of the possible explanations for this finding is that, if unmarried people with mental
disorders have confidence in their psychiatrist, they will follow the medical advice and get
vaccinated. The importance of the role of psychiatrists in the vaccination of persons with
mental disorders during the COVID-19 pandemic was confirmed in several previous studies
[19, 20, 21]. As noted earlier, over 90% of the patients in our entire sample have a diagnosis

from the F20—F29 spectrum due to the types of psychopathology typically treated at our clinic.

We also found that, compared to the unvaccinated group, a significantly greater number
of patients in the vaccinated group were hospitalized due to deterioration in their mental state
during the study period. It is thus possible that, during their hospital stay, these patients were
motivated by psychiatrists and other medical workers to get vaccinated, and took this
opportunity to do so, given that the vaccine could be administered on the ward. These assertions
are supported by the prior findings indicating that vaccination during hospital treatment was a
good strategy for increasing the vaccination coverage of this vulnerable group [22, 23].
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Extant research also shows that people with mental disorders are in more significant risk
of SARS CoV-2 infection [24, 25]. Over 90% of our cohort did not contract the virus within
the study period, likely due to the strong public health measures that were in force in Serbia
during the peak of the epidemic. As these findings could also potentially be attributed to the
personal attitudes, lifestyle, and habits of people with mental disorders during the pandemic,

these factors should be examined as a part of future research.

As only 10% of the sample had COVID-19 infection, no statistically significant
differences could be established in the hospitalization rates due to COVID-19_between the
vaccinated and the unvaccinated group, indicating that this is another aspect that warrants
additional studies based on larger samples. Still, among the 20 infected patients who were
previously vaccinated, 12 (60%) required hospital treatment to combat the COVID-19
infection, while all six (100%) previously unvaccinated patients that acquired COVID-19
required hospitalization during the observed period. While these.numbers are low, they are in
line with the findings obtained in other studies around the world which have unequivocally
demonstrated the importance of vaccination in reducing the infection rates as well as the
severity of the disease [26].

Our analyses also revealed a significantly greater number of patients with comorbidities
in the vaccinated relative‘to the unvaccinated group, which is in accordance with the data
reported in pertinent literature [18]. These findings could potentially be attributed to the ample
body of publicly available information indicating that comorbidities increase the risk of
developing serious complications due to COVID-19 infection, which are more likely to result
in a fatal outcome [27]. The fear of needing hospitalization, intensive care or a ventilator may
have motivated these patients to get vaccinated [19]. Therefore, as the vaccinated group had a
greater number of comorbidities on average, this factor might have contributed to the greater

COVID-19-related hospitalization rates in this group.

Psychiatrists play a very important role in supporting the healthcare system in creating
culturally and contextually adapted public health messages in order to overcome resistance to
vaccination. Patients with more severe mental disorders — such as psychotic spectrum
disorders, who comprised 90% of our sample-have additional, individual challenges that may
interfere with the decision to vaccinate against COVID-19. They include lack of knowledge,
neurocognitive impairment, low digital literacy, lower educational attainment, reduced ability

to reason rationally, and negative mental states such as apathy and avolition [28].
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Given that the patients that took part in the present study had no external barriers (such
as limited vaccine availability or access to the vaccination points), it is certain that the reasons
for non-vaccination and resistance were exclusively of an individual nature. Thus, we concur
with the findings of a literature review conducted by Lim et al. [29] indicating that a multi-
level approach is required to increase the COVID-19 vaccination uptake among patients with
psychiatric diseases, which should be tailored depending on the presence and degree of

resistance to vaccination, as well as the analysis of possible reasons for resistance.

In overcoming these obstacles, psychiatrists can use their medical knowledge, but also
specific cognitive-behavioral and motivational interviewing techniques, which makes them
ideal vaccination ambassadors, bearing in mind their frequent contact with these patients and
the unique knowledge and skillset they possess. As these experts have long-term and trust-
based strong therapeutic alliances with their patients, they are also in a position to address both

rational beliefs and irrational ideas about vaccination [29, 30].

CONCLUSION

Further studies are needed to determine whether people with particular mental disorders
have a higher risk of SARS-CoV-2 infection and severe COVID-19. Therefore, persons with
mental disorders represent a vulnerable group as they are more likely to acquire infection under
epidemic conditions, and should therefore also be the target for specific motivational initiatives
aimed at raising public'awareness about the importance of vaccination. Our findings show that
higher level of education; greater trust in the healthcare system, and knowledge of the available
vaccination points significantly contribute to the vaccination uptake in this vulnerable

population group.

Conflict of interest: None declared.
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Table 1. Sociodemographic characteristics and medical data of vaccinated and unvaccinated

patients with mental disorders.

Vaccinated Unvaccinated
Variable patients patients OR (95% CI) p-value
n (%) n (%)
Gender:
male 132 (56.7) 127 (56.7)
female 101 (43.3) 97 (43.3) 1.02(0.7-1.47) 0.927
Age (in years):
M+ SD 44.3+11.3 43.6 £10.5 1.01 (0.99-1.02) 0.553
Educational level:
no education/elementary school 37 (15.9) 25(11.2) reference:
secondary school 163 (70) 154 (68.8) 0.72 (0.41-1.24) 0:235
high school 19 (8.2) 34 (15.2) 0.35 (0.16-0.75) 0.007
university or higher 14 (6) 11 (4.9 0.86 (0.34=2.20) 0.753
Employment:
employed 26 (11.2) 44 (19.6) reference:
unemployed 142 (60.9) 142 (63.4) 1.69 (0.99-2.90) 0.055
retired 65 (27.9) 38 (17.0) 2.78 (1.48-5.20) 0.001
Residence:
urban area 229 (98.3) 219 (97.8) 0.77(0.21-2.91) 0.702
periurban area 4 (1.7) 5(2.2)
Marital status:
married 29 (12:4) 45 (20.1) reference:
unmarried 178 (76.4) 163 (72.8) 1.79 (1.07-3.00) 0.026
divorced 21 (9.1) 12 (5.4) 2.88 (1.23-6.73) 0.015
widowed 5(2.1) 4(1.8) 2.05 (0.51-8.30) 0.312
Diagnostic category:
non-psychotic disorder 21 (9) 10 (4.5)
psychotic disorder 212°(91) 214 (95.5) 0.47 (0.22-1.02) 0.055
Comorbidities:
yes 123 (52.8) 84 (37.5)
no 110 (47.2) 140 (62.5) 1.83 (1.26-2.66) 0.002
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Figure 1. Distribution of COVID-19 vaccine type among vaccinated patients
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Table 2. Rehospitalization due to the diagnosed mental disorder and COVID-19 data of

vaccinated and unvaccinated patients with mental disorders

Vaccinated Unvaccinated i
Variable patients patients va?ue*
n (%) n (%)
Hospitalization due to the
mental disorder:
yes 126 (54.1) 73 (32.6)
no 107 (45.9) 151 (67.4) <0.001
COVID-19 disease history:
yes 20 (8.6) 6 (2.7)
no 213 (91.4) 218 (97.3) 0.896
COVID-19 hospitalization:
yes 12 (5.2) 6 (2.7)
no 221 (94.8) 218 (97.3) 0.175

*Fisher or y° test
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Analyzed variables . OR (95% CI)
Educational level :

= without school/elementary school (reference) :

» secondary school '-.-i-' 0.63 (0.35-1.12)

- high school .- 0.41 (0.19 - 0.90)
« faculty 0.71 (0.27 - 1.87)

I—.-s—|
Employment :
» employed (reference) :
« unemployed e 1.32 (0.74 - 2.34)
« pension . 2.02 (1.04 - 3.94)
Marital status E
» married (reference) !
—o—

* unmarried 1.77 (1.01 - 3.09)
= divorced : L 1 2.90 (1.19-7.07)
* widow —1 1.25(0.27 - 5.80)
Diagnostic category (psychotic vs non-psychotic’ o 0.47 (0.20 - 1.08)
Comorbidities :-—.—' 1.57 (1.05 - 2.34)
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Figure 2. Multivariate logistic regression analysis results
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